GABA B receptors are heterodimeric G protein-coupled receptors that mediate slow synaptic inhibition in the CNS. While heterodimerization between GABA B receptor GABA B R1 and GABA B R2 subunits is essential for functional expression, how neurons coordinate the assembly of these critical receptors remains to be established. 
Introduction
It has become widely accepted that protein-protein interactions are responsible for the formation and maintenance of the signaling platforms that organize local transduction units (Alberts, 1998) . Protein associations have also been shown to modulate the synthesis, targeting and stabilization of membrane receptors (Grant and Husi, 2001) .
The study of the spatial and temporal compartmentalization of G protein-coupled receptors (GPCR) is essential to understand the mechanisms for neuronal integration of multiple stimuli. The identification of signaling partners has been well documented for ion channels (Husi et al., 2000; Craig and Boudin, 2001; Moss and Smart, 2001) less is known about the proteins that assist GPCRs (Davare et al., 2001, El Far and Betz, 2002) .
GABA B receptors mediate the slow and prolonged phase of synaptic inhibition (Mott and Lewis, 1994) and, unlike other GPCRs, they require the formation of a heterodimer between GABA B R1 and GABA B R2 (Bouvier, 2001) . These two subunits display high homology to metabotropic-glutamate, Ca carboxyl terminal domain have also been described elsewhere (Couve et al., 2001 ).
Marlin-1 was subcloned into the pRK5 vector and the FLAG epitope tag was inserted immediately before methionine at position one. The cDNA fragments of the carboxyl terminal domains of the b2-adrenergic and mGluR2 receptors were obtained by PCR from mGluR2 and b2-adrenergic plasmids (kindly provided by J. Pitcher) and inserted into pGEX-4T2 (Amersham Pharmacia Biotech, Buckinghamshire, UK) to produce the Glutathione S-transferase (GST) fusion protein vectors pGEX-b2 (GSTb2) and pGEX-mGluR2 (GST-mGluR2). The series of plasmids containing different fragments of Marlin-1 were produced by PCR and inserted in frame in the vector pGEX-4T2 to produce pGEX-Marlin-1-626, pGEX-Marlin-343-626, pGEX-Marlin-442-626, pGEX-Marlin-257-447 and pGEX-Marlin-1-374. All DNA manipulations and fidelity of DNA constructs were verified by DNA sequencing.
Yeast two hybrid:
Yeast two-hybrid screens were performed as described previously (Couve et al., 2001) . The bait plasmid containing the sequence corresponding to the 6 carboxyl terminal domain of GABA B R1 (pPC97-CR1) was transformed into the yeast strain Y190. A rat striatum cDNA library in the complementary yeast vector pPC86 was used to screen for specific interactions. Potential interactions were analyzed by growth on plates lacking leucine, tryptophan, histidine and containing 25 mM 3-amino-triazole. In addition, the clones were cross-selected using b-galactosidase assays. All positive interactions were confirmed by retransformation into the Y190 strain.
Antibodies: Monoclonal anti-FLAG and anti-MYC antibodies were obtained from Sigma (Dorset, UK) and a 9E10 hybridoma respectively. The polyclonal anti-MYC antibody was purchased from Santa Cruz Biotechnology (Santa Cruz, CA). Anti- spun at 100,000xg for 60 min. The resulting supernatant (S100) was saved and the pellet (P100) was resuspended in an equivalent volume of 50 mM Tris-Cl pH 7.4.
Immunoblot analysis: Immunoblots of brain membranes, transfected cells and cultured neurons were performed as described previously (Couve et al., 2002) .
Reactions were visualized using enhanced chemi-luminescence (ECL, Amersham EDTA, 1% Triton-X100, 0.1% phenylmethylsulfonyl fluoride, 10 mg/ml leupeptin, 10 mg/ml pepstatin, 10 mg/ml antipain). Samples were washed three times, eluted in 40 ml of SDS-PAGE loading buffer, boiled for 3 min and resolved by SDS-PAGE. Gels were dried and exposed to a phosphorimager screen. The images were scanned in a Bio-Rad FX scanner and quantification of radioactive bands was performed using the Quantity One software (Bio-Rad, Hertfordshire, UK).
RNA association assays: 20 pmoles of fusion proteins were spotted onto Hybond-C in triplicate. Hybond-C membranes were blocked in RNA binding buffer (10 mM These results indicate that Marlin-1 mRNA and protein are expressed in the rat CNS consistent with a role in GABA B receptor modulation.
Results

Isolation
Association of GABA B receptors and Marlin-1
The specific interaction of GABA B receptors and Marlin-1 was examined biochemically using a number of complementary assays. First, the interaction was analyzed through a gel overlay assay using Marlin-1 expressed as a GST fusion 
Co-localization of Marlin-1 and GABA B receptors
The cellular distribution of GABA B receptors and Marlin-1 was studied in slices derived from adult rat brains using GABA B R1 and Marlin-1 specific antibodies. A Immunofluorescence using antigen-absorbed antibodies produced no significant staining indicating the specificity of the observed immunoreactivity (data not shown).
Nucleofection of FLAG-Marlin-1 into hippocampal neurons resulted in a granular 
Marlin-1 association with RNA in vitro
The shape and size of the granules formed upon Marlin-1 overexpression resemble 
